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WHAT IS CLAIMED IS: 



CLAIMS 
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1 . method for non-destructive evaluation of a specimen, comprising the 

steps of: 

directing heat orm^^the specimen; 
applying a force onto Sv^face of the specimen; and 

generating an infrared imageHo detect the presence of a subsurface defect, 
wherein the application of the force onto th«;^urface of the specimen exacerbates a 
thermal discontinuity proximate to the subsurface^fect. 




2. The method of claim 1, wjferein the applying step includes decreasing air 
pressure in a vicinity of the specimen fo change the at least one dimension of the 
subsurface defect, 

3. The method of /laim 1, wherein the applying step includes disturbing the 
specimen using ultrasonic, a/oustic or mechanical energy. 



4. The method of claim 1, wherein the applying step includes: 
20 placing the spemmen in a chamber; and 

generating a vacuum in the chamber to change at least one dimension of the 
subsurface defect. 



5. Th^ method of claim 1, wherein the applying step includes: 
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placing a sealed enclosure on the surface of the specimen; and 
generating a vacuum in the sealed enclosure to change the at least one dimension 
of the subsurface defect. 



6. The method of claim 5, wherein the sealed enclosure is divided into two 
sections ^ch that the vacuum generated in said generating step produces a vacuum in one 
of the two sections. 
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7. TheNnethod of claim 1, wherein said applying step includes increasing and 
decreasing the pressure, on the specimen surface, wherein said generating step includes 
gerierating a first thermographic image when the pressure is increased and generating a 
second thermographic image V^hen the pressure is decreased, and wherein the method 
further comprises the step of conj^paring the first and second active thermographic images 
to detect the subsurface defect. 

8. The method of claim 7, wh^*ein the generating step generates a plurality of 
first thermographic images and a plurality of second thermographic images over time, and 
wherein the comparing step is conducted by calculating the difference of the sums of the 
first thermographic images and the second thermogr^hic images. 

9. The method of claim 7, wherein the generat^g step generates a plurality of 

first thermographic images and a plurality of second thermographic images over time, and 

wherein the comparing step includes generating histograms corre^onding to the plurality 

of first and second thermographic images and comparing the histograms for the plurality 
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of first thermographic images with the histograms for the pluraHty of second 
theWographic images. 

\0. The method of claim 7, wherein the generating step generates a plurality of 
first themiographic images and a plurality of second thermographic images over time, and 
wherein the C£)mparing step includes mathematically correlating the plurality of first 
thermographic images with the plurality of second thermographic images. 

1 1 . The method of claim 7, wherein the generating step generates a plurality of 
first thermographic images and a plurality of second thermographic images over time, and 
wherein the comparing st^ includes viewing an image corresponding to the ratio 
between the plurality of the^rst thermographic images and the plurality of the second 
thermographic images. \ 

12. The method of clainV?, wherein the generating step generates a plurality of 
first thermographic images and a plurality of second thermographic images over time, and 
wherein the comparing step includes visWly comparing the plurality of first 
thermographic images and the plurality of second thermographic images. 

13. The method of claim 7, wherein me applying step includes placing the 
specimen in a chamber before said generating step\ 

14. The method of claim 7, wherein the applwng step includes placing a 
sealed enclosure on the specimen surface before said generating step. 
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A method for non-destructive evaluation of a specimen, comprising the 

steps of: 

directiite heat onto the specimen; 
placing a s^led enclosure on^f^ specimen surface; 

applying a vab^um to at least a portion of^urface of the specimen by decreasing 
^e* air pressure in the seaii^ enclosure; and 

generating an infraredSmage to detect the presence of a subsurface defect, 
wherein the vacuum from the appl^ng step(^enlarges at least one dimension of the 



subsurface defect to create a thermaLofecontinuity. 



16. The method oficlaim 15, wherein the sealed enclosure is divided into two 
sections such that the vaciymi generated in said applying step produces a vacuum in one 
of the two sections. 



17. Theinethod of claim 15, wherein said applying step further includes the 
step of increasin^the air pressure in the sealed enclosure, wherein said generating step 
includes generating a first active thermographic image when the pressure is increased and 
generating a i^cond active thermographic image when the pressure is decreased, and 
wherein the method further comprises the step of comparing the first and second active 
thermographic images to detect the subsurface defect. 



18. An apparatus for non-destructive evaluation of a specimen, comprising: 

a heat-sensitive image generator that generates thermographic images; 
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a heater fcat increases the temperature of the specimen; and 
means for arolying a force to a surface of the specimen, wherein the applying 

means changes at least Oi^e dimension of a subsurface defect in the specimen to create 

thermal discontinuity. 



19. The apparatus of claim 18, wherein said heater is at least one flashlamp 
that directs heat to the specimen surface. 
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20. Thes^pparatus of claim 18, wherein saM dist orting me ans includes 
a sealed enclos^e that is placed on the specimen's surface; and 
a vacuum pimip th^generates a vacuum inside the sealed enclosure. 




21. The appar^s of claim 20, wherein the sealed enclosure is divided into 
two sections, and whe^m the vacuum pump generates the vacuum inside the sealed 
enclosure in one of die two sections. 




22. '^e apparatus of claim 20, wherein the heater is a flashlamp disposed 
inside the sealed enclosure to direct light to the specimen surface. 

Ur^ 



23. The apparatus of claim 18, wherein. said distorting means includes: 

a chamber for holding the s^cimen; and 

a vacuum pump that generates a\acuum inside the chamber. 
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24. The apparatus of claim 23, wherein the chamber includes a wiiidow, 
wherein the heater is a flashlamp located outside the chamber and dirp^s light through 
the window to heat the specimen, and wherein at least part of t^^^age generator is 
located outside the chamber. 

25. The apparatus of claim 23, wherd'n the chamber includes a window, 
wherein the heater is a flashlamp located insjae the chamber and directs light on the 
specimen to heat the specimen, and wh^in at least part of the image generator is located 
outside the chamber. 

26. The apparatus /f claim 23, wherein at least one of the heater and the image 
generator are located insid/the chamber. 



27. The afpparatus of claim 18, wherein said heater is a lamp that continuously 
15 directs heat to ther specimen, and wherein said applying means includes an attachment that 
couples to the /urface of the specimen to apply the force. 



2W. The apparatus of claim 27, wherein said attachment provides the force via 



ultrasonic, acoustic, or mechanical energy. 
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